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Intensive care is the only area in paediatric
physiotherapy in which the parents play little
active part in treatment. In nearly every
disease, whether thoracic, neurological or
orthopaedic, the parents themselves carry out
the treatment at home, and the therapist acts
as teacher, supervisor and assessor. With in-
patients, the parents must he taught to con·
tinue on discharge where the therapist leaves
off. But in intensive care, the parents' role is
to support the child emotionally while the
therapist conducts the treatment.
Intensive care physiotherapy involves the
whole body. Chest therapy is often so urgent
that it distracts attention from the rest of the
body; nevertheless, positioning and passive
movements of the limbs and trunk must not
be neglected.
The following examples illustrate the
importance of taking the whole body into
account regardless of the specific problem. In
many cases., pressure areas and hypostatic
pneumonia can he avoided by correct posi-
tioning and turning of the patients. This is
particularly important with unconscious
children and babies who are unable to move
themselves. It is also important in children
with cerebral trauma who have spasticity or
decerebrate rigidity. If positioning and move-
ment in inhihiting patterns are neglected, the
nursing care of the patient may be extremely
difficult as the patient becomes daily more
locked in the spastic postures. It also affects
the end result, as the eventual degree of
spasticity will be greater in those patients
whose abnormal patterns of movement have
been reinforced with bad positioning. Spastic
children should have passive movement to all
joints daily, including the hands. The key
movement for inhibition of spasticity of the
limbs is external rotation of the large joints,
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that is, the shoulders and hips. Application of
inhibiting patterns of movement will produce
a dramatic change in tone. The therapist
should instruct the nursing staff in the best
postures and movements for each patient, to
make their nursing care easier.
Thoracic physiotherapy is indicated when
the baby's or child's own protective me...
chanisms for ridding the lungs of secretions
are inadequate.
The aim of treatment is the same for all
diseases and for all ages of children but the
techniques vary. The main factors which alter
techniques are the child'8 age, condition or
state of consciousness, which determine
whether or not he is capable of any co-
operation.
Therapy can be divided into three parts:
Preparation for treatment by thinning the
secretions and dilating the airways.
Postural drainage, while maintaining good
ventilation of the lungs.
Removal of loosened secretions.
PREPARATION FOR TREATMENT
To help the removal of secretions, the air..
ways must be dilated and th~ secretions
thinned so they are liquid. If secretions are
so thick they cannot drain, postural drainage
will be ineffective. 1\'108t diseases, such as
pneumonia, atelectasis and respiratory dis-
tress syndrome, stimulate the production of
thick, copious mucus.
The protective reaction to irritation of
the mucous membrane lining the bronchial
airways is to secrete more mucus, and it
may cause bronchospasm. In addition, the
mucous membrane may become oedematous
and slough surface cells adding a thick,
tenacious quality to the mucus resulting in
impaired ciliary action (Dunn and Lewis,
1973). Foreign particles and infection also
frequently cause bronchospasm through irri·
Aust.l.Physiother.., XXII, It March, 1976
22 THE AUSTRALIAN JOURNAL OF PHYSIOTHERAPY
tation to the bronchial musculature. Atelectasis
or pneumonia may result from the combi-
nation of mucus, mucosal oedema and
bronchospasm. Postural drainage can be
entirely ineffective if the degree of broncho-
spasm is so great that it prevents the flow of
mucus up the hronchi. The bronchospasm and
oedema may be relieved by medication which
should he given before postural drainage and
sufficient time allowed for it to act.
Good, basic hydration is essential to thin
secretions. If the child is well hydrated, all
inspired air will be 100% humidified at
the carina. The older, asthmatic child is an
example of the patient who needs to be pushed
with fluids to keep him adequately hydrated
and to prevent even further drying out of
the already sticky mucus. With excessive
secretions or infection, supersaturation of the
inspired gases may he necessary for effective
thinning and removal (Dunn and Lewis, op.
cit.) .
The following are examples of methods
of humidification. Additional humidification
may be given in a tent, via a croupette, or
with mistogen or ultrasonic nebuliser, both
of which deliver small particle size droplets
which penetrate into the smaller bronchioles.
A heated nebuliser may he used in a humidi-
crib or with an intubated patient, to liquefy
the secretions and to soothe irritated and
oedematous airways. Care must be taken with
artificial humidification to prevent over-
heating which causes oedema and obstruction
of the respiratory tract.
It is even more important to provide ade-
quate humidification for an intuhated patient
to prevent crusting and drying out of the
tube. Normal saline can he instilled into the
endotracheal tube before suctioning for this
purpose. O~1 or 0.2 mls. is usually sufficient
for the neonate.
Mucolytic agents may also he used to thin
secretions and they are administered before
postural drainage. Mucomyst is commonly
nehulised through a Bennett nehuliser from
compressed air.
POSTURAL DRAINAGE
Removal of secretions from the lungs is
facilitated by the use of gravity 'with per-
cussion and vibration. The segment to he
drained must he uppermost for the secretions
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to be moved as rapidly as possible from the
small bronchioles to the larger airways from
whence they can be coughed or suctioned.
Movement of air on expiration plus ciliary
activity helps to move the mucus, and squeez-
ing the chest with vibration moves it even
more quickly. This is done only during ex..
piration to take advantage of the natural
narrowing and shortening of the airways.
Coughing may occur spontaneously as the
mucus moves up the trachea.
Percussion and Vibration
Clapping is one form of percussion. It
loosens mucus from the hronchial walls and
stimulates the cough reflex. It should he given
for only a short time with cupped hands and
loose wrists over the rib cage where there are
underlying lungs. It should not be given on
the anterior chest overlying the liver, stomach
and spleen, and the sternum should be
avoided. With the patient lying supine, stress
from the percussion is taken on the angle of
the ribs and there is a danger of rib fracture.
Clapping the lateral chest wall is more likely
to provoke a cough reflex than clapping the
posterior chest.
Another form of percussion can be ap..
plied to premature babies and neonates. The
fingers of one hand are percussed with the
tips of the fingers of the other, or just the
tips of the fingers are used. An electric tooth-
hrush is also valuable with these babies. When
they are not mechanically ventilated, their
respiratory rate is so fast, usually 40 to 60
per minute, it is difficult to vibrate rapidly
enough during the short expiratory phase.
The electric toothbrush, which has a pad of
plastic foam attached to the head, is held
against the chest over the draining segment
during expiration and supplies the vibration.
The apnoea monitor, which clicks with every
respiration, can be used as an audible guide
for vibration during expiration.
Drainage and Nursing Positions
Postural drainage and nursing positions
are closely related. As all children requiring
intensive care need turning at least every
second hour to prevent hypostatic pneumonia
and pressure areas, the positions in which they
are nursed can be used for postural drainage.
A neonate will often have better thoracic
expansion if he is nursed on his back with
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the head of the bed elevated and a 80ft roll
placed behind his shoulders. In this position,
there is less restriction of the diaphragm, and
the upper lobes drain spontaneously. He can
also he placed prone and this position is valu-
able if the posterior segments are affected, to
aid their drainage and improve their venti-
lation.
Drainage for Single Segments
The drainage position for each segment
must be accurate if the drainage is to be
effective.. This applies to neonates as well as
older children. The drainage positions are the
same for children as those for adults as the
angles of the bronchi are similar.
The 45° angle for drainage of the lower
lobes may he obtained with pillows, an up-
turned chair or with the foot of the bed
raised eighteen inches. A chair provides a
convenient 450 angle; and in the absence of
multiple pillows for each child, provides a
firm base, the angle of which will not he
reduced by the weight of the child or by
movement during treatment. It is made more
comfortable by placing a pillow at the top
angle, over which the child's hips are flexed
for drainage of the posterior segments. This
prevents him from slipping down towards the
head end as he would on a bed.. The knees
are Hexed over the top angle for drainage of
the anterior segments. Chairs of different sizes
can be used to fit the individual child.
The 30° angle for the lingula and the
middle lobes is obtained over pillows or with
the foot of the bed raised twelve inches.
Neonates and premature babies in humidi-
cribs are best positioned on sand bags and by
tilting the mattress support.
Babies can also he effectively drained over
the therapist's lap. If this method is used, the
head must be supported so the baby feels
secure and comfortable. It is very useful when
there is no other staff available to assist with
restraining the haby for pharyngeal suction
as the therapist can effectively anchor his
arms in this position and have full control of
him. It also overcomes the problem of their
persistence in pushing up on their hands,
thereby altering the angle of the chest.
Drainage fOT Multiple Segments
If multiple segments are affected and when
the child is in a poor general condition it is
often impossible to drain all segments at the
one session; the therapist must then return
several times and drain different segments at
each visit. Between treatments, the child can
he nursed in drainage positions for "some of
those segments which were not treated, and in
this way postural drainage hecomes a con-
tinuous process. However, the child should not
be left unattended in a head-down position.
Complications of Postural Drainage
Vomiting: Because o£ the danger of the
head..down position causing vomiting and
possible inhalation of the stomach contents,
postural drainage should not he given for at
least one hour after a meal, or preferably,
just before the next one. If there is any danger
of the baby's vomiting, the stomach can be
aspirated before postural drainage. This
should he done routinely before treating a
baby with trachea-oesophageal fistula. Babies
who tend to vomit, including those with cleft
palate, are safer nursed either upright or
prone to prevent inhalation.
Cyanosis: If a child has hypoxia it can be
aggravated by postural drainage when his
oxygen consumption can increase 40.60%. In
some cases, such as bronchiolitis and acute
asthma, postural drainage may he contra-
indicated as the crying, efforts to cough and
the head-down position increase the respi-
ratory distress. They are best left well alone
with supportive therapy only, oxygen and
fluids.
The length of time a baby or child is left
in each drainage position varies with his
condition. Ideally, each segment should be
drained till it is clear, hut in an intensive care
situation this is not al,vays possible. As chest
therapy is very tiring to the patient it should
he given as quickly and efficiently as possible.
The most effective guide to a patient's con..
dition is his colour, and a good light is nece$"
sary to gauge a child's colour correctly. A
child who is very ill or one with a cardiac
condition needs careful observation, particu-
larly in the head-down position. The weight
of the abdominal organs restricts the move-
ment of the diaphragm and may increase the
hypoxia. Neonates tend to become cyanosed
in this position and the problem is increased
if the patient is not ventilated.
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Oxygen is indicated during treatment if the
child is being nursed in an oxygen tent and
has had to he removed from it, if he becomes
cyanosed or pale, or has rapid respirations.
It can be given via a face mask, hut as most
children lvill not tolerate it, the mask can be
held just off the face.
Mechanical ventilation may be indicated if
the child is hypoxic. It usually improves the
distribution of gas within the lungs and often
reinflates partially collapsed areas.
The T..lnconscious Patient: The unconscious
patient without an artificial airway presents a
difficult problem because of the absent or
diminished cough reflex which may endanger
the lungs from the inhalation of saliva or
vomitus. Upper airway obstruction may he
caused by the tongue falling back. These
patients must be nursed semi-prone so the
lower jaw and tongue fall forward. If this
p03ition is not possible, a Guedel airway
should be inserted.
REMOVAL OF LOOSENED SECRETIONS
If postural drainage is to he successful, an
effective cough must be obtained to remove
loosened secretions. If the child is unable to
co-operate fully, the cough reflex must he
artificially stimulated or the secretions must
be suctioned. Secretions are removed by spon-
taneous coughing which occurs as the mucus
moves up the trachea and elicits a cough
reflex, as the result of clapping, or on com-
mand, with the older child; by artificial
stimulation of the cough reflex with a catheter
in the oro-pharynx; or hy suction, of the
upper respiratory tract via the oro-pharynx
or naso-pharynx and of the lower respiratory
tract via an artificial airway or by naso ..
tracheal suction.
Spontaneous Coughing
The inexperienced person treating young
children may think treatment is ineffective
because of the lack of visible evidence of
secretions. An untrained child up to the age
of 4 or 5 years is unable to inhibit the normal
swallow reflex. He swallows the sputum im-
mediately after coughing and it may never
reach the mouth. As this is a very effective
way of getting rid of the mucus from the
lungs, there is no need for routine suction.
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However, it is necessary when the mucus is
so copious it may cause upper airway ob-
struction, and in the neonate with an immature
glottal reflex who may re-inhale the mucus.
When suction is not required, the therapist
has to depend on the sound of the cough to
determine whether or not the cough is pro-
ductive. Swallowing large amounts of mucus
will cause loss of appetite and perhaps vomit..
ing; this often worries the parents more than
the cough..
Stimulation of the Cough Reflex
A very sick child is frequently incapable
of coughing effectively. Even if he wishes to
co-operate, there is usually some inhibiting
factor, such as pain, to render the cough inw
effective. A typical example is an older child,
following open heart surgery. In these cases,
the cough must be stimulated by the intro-
duction of a catheter in the oro-pharynx. This
is a teaching process to establish a conditioned
reflex so the child will cough on sighting the
catheter. After coughing, the sputum may
be suctioned if the child is unable to spit.
However, many older children will tolerate the
catheter being used to stimulate the cough
reflex very well, hut become distressed with
the suction.
Success or failure of chest therapy often
depends on whether or not it is possible to
elicit a cough reflex. It is depressed in those
who are sedated, who have cerebral trauma,
or who have recently been extubated. With
these patients, it is easier to keep their chests
clear if they are intubated, but as the hazards
of this treatment are so great, it is not under..
taken lightly.
The correct method for stimulation of the
cough reflex is to measure the distance from
the teeth to the glottis, which is the same
distance as from the tip of the nose to the
lobe of the ear; the catheter is held at this
point. This ensures that the catheter will not
be introduced into the oesophagus but will
remain in the pharynx. The catheter is then
passed into the pharynx till the fingers are
near the patient's lips and then it is with-
drawn. This should stimulate a cough reflex.
If the catheter is left in the pharynx for longer
than one or two seconds, a gag reflex will he
elicited instead of a cough reflex. If this is
done repeatedly, the child will gag rather
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than cough on sighting the catheter. As well
as failing as a teaching process and causing
needless discomfort, it can be dangerous as it
may cause vomiting and inhalation of the
stomach contents. The aim is to gain the
child's co..operation and to tell him to open
his mouth and to cough at the appropriate
time. If the sputum needs to be suctioned
after coughing, the catheter should he with...
drawn into the mouth or passed via the naso-
pharynx to avoid the gag reflex. Suction
should only be applied intermittently in the
pharynx.
Pharyngeal Suction
Over..zealous suction of the pharynx should
be avoided~ The stimulation of the catheter
in the mouth causes excessive salivation which
may be mistaken for mucus by the inex-
perienced. A high negative pressure and
unnecessary suction may cause bleeding or
oedema of the naso-pharynx which will in..
crease the baby's respiratory distress. It is
particularly important to maintain a good
nasal airway with neonates as they are nose
breathers.
Suction of the Artificial Airway
The suction catheter should be large enough
to remove thick mucus but not so large as
to completely occlude the tube. This prevents
direct negative pressure being exerted on the
lungs which causes small areas of collapse
(Roberts and Edwards, 1971). Hand venti-
lation of the lungs with oxygen through the
bag breathing device corrects these areas of
collapse and the resultant hypoxia. This
should be given before and after tracheal
suctioning"
The catheter should occlude the tube for no
longer than 5 or 10 seconds and suction he
applied only as the catheter is withdrawn.
To prevent trauma to the delicate tracheal
mucosa, suction should not be given unneces·
sarily or with too high a negative pressure.
Very little oedema is required to completely
occlude the right main bronchus in the pre-
mature baby or neonate, causing collapse of
the right lung. Asepsis is also important;
sterile gloves may be worn or sterile forceps
used when handling the catheter.
The baby's main stem bronchi must he
cleared of secretions before a new position is
assumed to prevent spill-over into unaffected
areas. This applies particularly to those with
an endotracheal tube.
The left main bronchus is at so much more
an acute angle from the trachea than is the
right that it is difficult to suction. A left main
hronchus suction catheter is manufactured hut
if this is not available, it helps to rotate the
head to the right and depress the left shoulder.
With the head midline or rotated to the left,
the cathet~r will enter the right main bronchus
as it is virtually a continuation of the trachea.
Slu:tion for the Baby who is Mechanically
Ventilated
Postural drainage for the baby who is
mechanically ventilated requires two people.
This ensures that suction is performed with
a sterile technique and that the baby does not
become hypoxic. The division of labour and
plan of treatment should be decided before
treatment so there will he no hesitation or
delay. It is suggested the nursing staff sup..
ports the bahy in the drainage position, per..
forms the suction~ attachment and support of
the respirator where it attaches to the tube.
The physiotherapist positions the baby, gives
the percussion and vibration, attaches and
operates the hag breathing device and instills
the saline in the endotracheal tube.
Naso·tracheal Suction
Naso-tracheal sue t ion is a difficult
manoeuvre, especially in the neonate. It is also
dangerous as it may cause hypoxia and vagal
stimulation and lead to cardiac arrest. The
catheter is passed through into the glottis dur·
ing inspiration and one can immediately hear
inspiratory stridor and the catheter moves
readily down the trachea. Suction should be
intermittent and the trachea obstructed for
only 5 to 10 seconds.
CONCLUSION
Physiotherapy in intensive care is a
specialized field. The therapist not only has
to be expert at gauging a patient in distress
hut must he able to avoid causing such dis-
tress and be able to treat it should it arise.
She should not persist with too vigorous a
treatment when it Is contra-indicated, yet
treatment must not be so gentle as to he
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ineffective. Treatment must he effective; if it
is not, the therapist must be aware of it, know
why and ensure that the medical officer in
charge of the patient is informed. As she is
the one who does the treatment, she is the
best judge of the need for additional therapy,
which she should suggest~
In the field of intensive care, much irre...
parable damage can be done, not only to the
lungs but to the brain. The more hi~hly
specialized a tissue, the more sensitive it is
to oxygen lack. It takes only one period of
acute hypoxia to cause brain damage which
becomes a life-long tragedy for the child and
his family. For this reason, the treatment of
babies and young children in intensive care
should be carried out by someone lvell ex-
perienced in this field.. The experience needed
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for each therapist to become expert can be
gained without risk of damage to the patients,
by a period of training with an experienced
person in a supervised capacity. It is virtually
a post..graduate apprenticeship.
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